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IN THE CLAIMS 

1 . (Previously Presented) A p-channel depletion mode floating gate transistor, comprising: 

a first source/drain region and a second source/drain region separated by a depletion mode 
p-type channel region in an n-type substrate; 

a floating gate opposing the p-type channel region and separated therefrom by a gate 

oxide; 

a control gate opposing the floating gate; and 

wherein the control gate is separated from the floating gate by an asymmetrical low 
tunnel barrier intergate insulator selected to provide a desired first barrier height with respect to 
the floating gate and a desired second barrier height with respect to the control gate, the first 
barrier height being different than the second barrier height to promote easier erase operations 
and longer retention. 

2. (Previously Presented) The p-channel depletion mode floating gate transistor of claim I, 
wherein the asymmetrical low tunnel barrier intergate insulator includes aluminum oxide 
(AI2O3), wherein the aluminum oxide has a number of small compositional ranges such that 
compositional gradients are formed to produce different barrier heights at an interface with the 
floating gate and control gate. 

3. (Original) The p-channel depletion mode floating gate transistor of claim 1, wherein the 
asymmetrical low tunnel barrier intergate insulator includes an asymmetrical transition metal 
oxide. 

4. (Original) The p-channel depletion mode floating gate transistor of claim 3, wherein the 
asymmetrical transition metal oxide is selected from the group consisting of Ta 2 05, Ti0 2 , Zr0 2 , 
and NbjOs. 
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5. (Original) The p-channel depletion mode floating gate transistor of claim 1 , wherein the 
asymmetrical low tunnel barrier intergate insulator includes an asymmetrical Perovskite oxide 
tunnel barrier. 

6. (Original) The p-channel depletion mode floating gate transistor of claim 5, wherein the 
asymmetrical Perovskite oxide tunnel barrier is selected from the group consisting of 
SrBi 2 Ta 2 0 3 , SrTi0 3 , PbTi0 3 , and PbZr0 3 . 

7. (Original) The p-channel depletion mode floating gate transistor of claim 1 , wherein the 
floating gate includes a polysilicon floating gate having a metal layer formed thereon in contact 
with the asymmetrical low tunnel barrier intergate insulator. 

8. (Previously Presented) The p-channel depletion mode floating gate transistor of claim 7, 
wherein the control gate includes a polysilicon control gate having a metal layer formed thereon 
in contact with the asymmetric low tunnel barrier intergate insulator, wherein the metal layer 
includes a metal layer that has a different work function than the metal layer formed on the 
floating gate. 

9. (Previously Presented) A vertical, p-channel depletion mode non volatile memory cell, 
comprising: 

a first source/drain region formed on a substrate; 

a body region including a p-type depletion mode channel region formed on the first 
source/drain region; 

a second source/drain region formed on the body region; 

a floating gate opposing the channel region and separated therefrom by a gate oxide; 
a control gate opposing the floating gate; and 

wherein the control gate is separated from the floating gate by an asymmetrical low 
tunnel barrier intergate insulator having a number of small compositional ranges such that 
compositional gradients are formed to produce a first barrier height with the floating gate and a 
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different second barrier height with the control gate to promote easier erase operations and longer 
retention. 

10. (Original) The vertical, p-channel depletion mode non volatile memory cell of claim 9, 
wherein the asymmetrical low tunnel barrier intergate insulator includes an insulator selected 
from the group consisting of A1 2 0 3 , Ta 2 0 5 , Ti0 2 , ZrO* Nb^, SrBi 2 Ta 2 0 3 , SrTi0 3 , PbTi0 3 , and 
PbZr0 3 . 

1 1 . (Original) The vertical, p-channel depletion mode non volatile memory cell of claim 9, 
wherein the floating gate includes a polysilicon floating gate having a metal layer formed thereon 
in contact with the asymmetrical low tunnel barrier intergate insulator. 

1 2. (Previously Presented) The vertical, p-channel depletion mode non volatile memory cell 
of claim 11, wherein the control gate includes a polysilicon control gate having a metal layer 
formed thereon in contact with the asymmetrical low tunnel barrier intergate insulator, wherein 
the metal layer includes a metal layer that has a different work function than the metal layer 
formed on the floating gate. 

1 3. (Original) The vertical, p-channel depletion mode non volatile memory cell of claim 9, 
wherein the floating gate includes a vertical floating gate formed alongside of the body region. 

1 4. (Original) The vertical, p-channel depletion mode non volatile memory cell of claim 13, 
wherein the control gate includes a vertical control gate formed alongside of the vertical floating 
gate. 



15. (Original) The vertical, p-channel depletion mode non volatile memory cell of claim 9, 
wherein the floating gate includes a horizontally oriented floating gate formed alongside of the 
body region. 
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16. (Original) The vertical, p-channel depletion mode non volatile memory cell of claim 1 5, 
wherein the control gate includes a horizontally oriented control gate formed above the 
horizontally oriented floating gate. 

1 7. (Previously Presented) A non-volatile memory cell, comprising: 

a first source/drain region and a second source/drain region separated by a p-type channel 
region in an n-type substrate; 

a polysilicon floating gate opposing the channel region and separated therefrom by a gate 

oxide; 

a first metal layer formed on the polysilicon floating gate; 

a metal oxide intergate insulator formed on the metal layer, wherein the metal oxide 
intergate insulator includes an asymmetrical metal oxide having a number of small compositional 
ranges such that gradients can be formed in an applied electric field which produce a first barrier 
height with respect to the floating gate and a different second barrier height with the control gate 
to promote easier erase operations and longer retention; 

a second metal layer formed on the metal oxide intergate insulator, wherein the second 
metal layer has a different work function from the first metal layer to further promote easier erase 
operations and longer retention; and 

a polysilicon control gate formed on the second metal layer. 

18. (Original) The non-volatile memory cell of claim 17, wherein first metal layer includes a 
parent metal for the asymmetrical metal oxide and the second metal layer includes a metal layer 
having a work function in the range of 2.7 eV to 5.8 eV. 

1 9. (Original) The non-volatile memory cell of claim 1 7, wherein the second metal layer is 
platinum (Pt) and the metal oxide intergate insulator is selected from the group consisting of 
Ti0 2 , SrTi0 3 , PbTi0 3 , and PbZr03. 
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20. (Original) The non-volatile memory cell of claim 1 7, wherein the second metal layer is 
aluminum and the metal oxide intergate insulator is selected from the group consisting of Ta 2 Os, 
ZK>2, SrBi 2 Ta 2 0 3 , SrTi0 3 , PbTi0 3 , and PbZr0 3 . 

2 1 . (Original) The non-volatile memory cell of claim 1 7, wherein the metal oxide intergate 
insulator is selected from the group consisting of AI2O3, Ta 2 0 5 , Ti0 2 , ZrO^ Nb 2 05, SrBi 2 Ta20 3 , 
SrTt0 3 , PbTi0 3 , and PbZr0 3 . 

22. (Original) The non-volatile memory cell of claim 1 7, wherein the floating gate transistor 
includes a vertical floating gate transistor. 

23. -83. (Canceled) 

84. (New) A p-channel depletion mode floating gate transistor, comprising: 

a first source/drain region and a second source/drain region separated by a depletion mode 
p-type channel region in an n-type substrate; 

a floating gate opposing the p-type channel region and separated therefrom by a gate 
oxide; and 

a control gate opposing the floating gate and separated therefrom by an intergate insulator 
having a metal oxide with compositional gradients to produce a first barrier height with respect 
to the floating gate and a different second barrier height with the control gate to promote easier 
erase operations and longer retention. 

85. (New) The transistor of claim 84, wherein the floating gate includes a polysilicon 
floating gate and the control gate includes a polysilicon control gate, further comprising a first 
metal layer between polysilicon floating gate and the intergate insulator, and a second metal layer 
between the intergate insulator and the polysilicon control gate, the first and second metal layers 
having different work functions to further promote easier erase operations and longer retention. 
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86. (New) The transistor of claim 85, wherein the first metal includes a parent metal for the 
metal oxide. 

87. (New) The transistor of claim 85, wherein the second metal includes platinum. 

88. (New) The transistor of claim 85, wherein the second metal includes aluminum. 

89. (New) A p-channel depletion mode floating gate transistor, comprising: 

a first source/drain region and a second source/drain region separated by a depletion mode 
p-type channel region in an n-type substrate; 

a floating gate opposing the p-type channel region and separated therefrom by a gate 
oxide; and 

a control gate opposing the floating gate and separated therefrom by an intergate insulator 
having an aluminum oxide with compositional gradients to produce a first barrier height with 
respect to the floating gate and a different second barrier height with the control gate. 

90. (New) A p-channel depletion mode floating gate transistor, comprising: 

a first source/drain region and a second source/drain region separated by a depletion mode 
p-type channel region in an n-type substrate; 

a floating gate opposing the p-type channel region and separated therefrom by a gate 
oxide; and 

a control gate opposing the floating gate and separated therefrom by an intergate insulator 
having a transmission metal oxide with compositional gradients to produce a first barrier height 
with respect to the floating gate and a different second barrier height with the control gate. 

91. (New) The transistor of claim 90, wherein the transition metal oxide includes Ta 2 0 5 . 



92. (New) The transistor of claim 90, wherein the transition metal oxide includes Ti02- 
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93. (New) The transistor of claim 90, wherein the transition metal oxide includes Zr0 2 . 

94. (New) The transistor of claim 90, wherein the transition metal oxide includes Nb 2 0 5 . 

95. (New) A p-channel depletion mode floating gate transistor, comprising: 

a first source/drain region and a second source/drain region separated by a depletion mode 
p-type channel region in an n-type substrate; 

a floating gate opposing the p-type channel region and separated therefrom by a gate 
oxide; and 

a control gate opposing the floating gate and separated therefrom by an intergate insulator 
having a Perovskite oxide with compositional gradients to produce a first barrier height with 
respect to the floating gate and a different second barrier height with the control gate. 

96. (New) The transistor of claim 95, wherein the Perovskite oxide includes SrBi 2 Ta 2 03. 

97. (New) The transistor of claim 95, wherein the Perovskite oxide includes SrTi03. 

98. (New) The transistor of claim 95, wherein the Perovskite oxide includes PbTiO*. 



99. 



(New) The transistor of claim 95, wherein the Perovskite oxide includes PbZr0 3 . 
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Conclusion 

Applicant respectfully submits that the claims are in condition for allowance and 
notification to that effect is earnestly requested. The Examiner is invited to telephone 
Applicant's attorney at (612) 373-6960 to facilitate prosecution of this application. 

If necessary, please charge any additional fees or credit overpayment to Deposit Account 
No. 19-0743. 



Respectfully Submitted, 



LEONARD FORBES ET AL. 



By their Representatives, 



SCHWEGMAN, LUNDBERG, WOESSNER & KLUTH, P.A. 
P.O. Box 2938 
Minneapolis, MN 55402 
(612) 373-6960 



Date 2-/1-*y 



Marvin L. Beekman 



Reg. No- 38,377 



CERTIFICATE UNDER 37 CFR S 1 .8: The undersigned hereby certifies that this correspondence is being deposited with the United States Postal 
Service with sufficient postage as first class mail, in an envelop addressed to: MS RCE, Commissioner for Patents. P.O. Box 1450. Alexandria, VA 
22313-1450. on mis 19*dayof February 2004. 
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